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TpoTTOTroiniicva AiTTocpiAa noAupcpn yia tov KaBapiapo tou Nepou 
Tsxviko tteSi'o 

H TTapduaa ecpsupeon acpopd oe TpOTTOTroinu.£va AiTrocpiAa TroAuu.£prj Kai or] othv 
5 -n-apaoKeurj TpoTroTroir)|J£vu>v Arrr6<piA(jov 5£v6pi|jepiKclav Kai uiT£p5iaKAa5iap£vu)v 
■nroAu|j£pwv Kai othv xpnc"MOTTOirion Toug cog ueowv syKAeiapou opyaviKwv evwoewv 

TTOU TT£pi£XOVTai OTO V£p6 KOI OUVTEAOUV CTTf] pUTTaVOrj TOU. 

npor|YOU|jevn crrdepri tik TexviKrjs 

10 Oi UTrapxoua£S Kai Ka8iEpwu£V£^ p£9o5oi Ka9apiou.ou tou vEpou 5ev exouv Tp 
5uvaTOTriTa va aTropaKpuvouv opvaviKOug puTroug a£ £TrnT£5a oAiyiov ppbs (jjepq 
avd SiOEKaTopuupio). l£ avTi'9£an |J£ to avopyava jjetoAAiko iovto, oi opyaviKOi puTroi 

5£V OUV5£OVTOI OTig TTOAU|J£plK£g pr|TIV£g KOI 5£V OTEpEOTTOIOUVTOI G£ OpUKTO UAlKO. Ol 

auu.(3aTiK£g u.e9o5oi Ka9apiopou v£pou xPno"i|JOTTOiouv jr\ 5ir)9r)ar) ueow EVEpyou 

15 dvGpaKog n thv avTiorpocpn wapwar). O £V£pyog dvOpaKag aTropaKpuvEi opyaviKEg 
£vu)a£ig, £v toutoic aTTOTuyxdvEi va a-rrouaKpuvEi pEydAo api9|j6 opyaviKojv pUTraov 
o£ £ttitt£5o ppbs. AAAa uAiko omoc; oi £e6Ai9oi exouv KaAwg Ka9opia|j£vn 
6iaTT£paTOTr|Ta aAAd o&xvouv uiKprj auvdcpEia cn\q opyaviKsg evgooek; ttou ppfoKOVTai 
oto v£po. EttittAeov o £V£py6£ dvepaKag Kai oi <[e6Ai9oi aTroppo<pouv uypaafa Kai 

20 xaypuv tqv aTTOppocpnTiKrj aTTOj£A£0|jaTiK6TriTa Toug oto vepo, Atto tqv dAAr) TrA£upd, 
H avTiOTpo<pn woijwon svw £X£i xPno"iMOTroin9£f }j£ ETTiTUxia yia Tqv a<paAdTU>ar) tou 
v£pou, xp£id^£Tai uipnA£g TmoEig, ouvrj9cog 29- 190 bar, |j£ ouvetteio va aTraiTEfrai 
UEydAr] KaTavdAwan £V£py£iag yia va ettiteuxGei ottote Aeou. oti Kog 5iaxwpio|j6<;. Eivai 
ETTiong aSuvaTO va UTrdp^Ei 199% avdKTnari tou v£pou 5i6ti au^dvETai n Trfeon Ka9ujg 

25 TTEpioooTEpo v£po avayKd££Tai va 5ieA9ei 5iau.Eaou ir\q TruKvrjg pspppdvrig. IT outo 
to Aoyo Ka9iOTOTai pr) TTpaKTiKrj n auvExioq Trig 6ia5iKaaiag Siaxcopiopou. EttittAeov q 
avTfaTp09n wo|jwan Oev piTopEf va crrro|jaKpuvEi 6Aa to piKpd popia otto to v£po, |je 
a-rroTEAEOua u.iKprj auyKEvrpojar) opyaviKwv uopfwv va 5iapp££i ouvrj9wc; oto 
Ka9apiauivo v£po Qioti n [jEpppdvn 5ev Eivai teAeiux; nM'TrEpaTrj. 

30 n£piaaoT£po aTTOT£A£ouaTiKri yia tov Ka9apiaud tou VEpou otto opvaviKoug puTroug 
£fvai n TrapaoKEuri TpOTroTroiriM£V0Jv AiTrocpiAcav TroAupEpwv p£ vavoKoiAoTHTEg Kai n 
Xprjor) Toug aog ijeowv EyKAEiopou toov opyaviKciov puTroav. 
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M£xpi offtizpcx £ » va| yvwoTzq Trepmiujaeiq TrapaaK£urjc; opia|j£v<jov AmocpiAajv 
TrbAu|jEpd)v Kai n xpn a| M OTro ^n°n T0U C [j£ou>v EYKAeiappu opyaviKtov svibasoov 
ttou TTEpiexovTai QTO v£po Kai to puuafvouv, oi oTrofeg acpopouv TpOTTOTTOiriM^Va 
TrapdY<x>ya KUKAoSs^rpivoov kai -nxpiypdcpovTai jjetq^u dAAuw oto dpGpo |j£ titAo 
5 «New Organic Nanoporous Polymers and their Inclusion Complexes», Chem. Mater. 
1999, 11, 872-874. To {j£iov£KTri|JOf auTcbv tcjov yvcuaTcbv TpoTTOTroinM^viov 
TToAu|j£pwv £fvai oti oi KpiA6Tr|T££ auTcuv £xouv [izysQoq Kai axnpa auyK£Kpi|j£vo Kd0£ 
cpopd Kai OTa0£p6. H auv£TT£ia outou tou |j£iov£KTn|jaToc; £fvai oti novo auyK£Kpi[j£voi 
opyaviKOi pUTroi (JTTOpouv va aiTOT£Aouv avTiK£i[j£vo £YKA£ia(jou Kd0£ cpopd Q£ 

10 OUYK£Kpi|J£V£^ TpOTTOTrOin|J£V£^ KUKAo5£^TplV£g KCU SlT| TTp£TT£I TO [JOpiO lf\q OpyaVIKrjg 

£va>an? va £ivai Kd0£ cpopd piKp6T£po arro rj ox£B6v 6|joio |j£ ir\y KoiAoTryra tou 
TToAu|j£poug Kai to axnua tou va Taipid^£i (j£ th M 0 P<Pn Tr TC KOiAoTryrac; yia va [-mop£f 
auTO va £YkA£iqt£i jj£oa az auTrjv tqv KOiAoTHTa tou TToAu|j£pou<; Kai koto ouv£TT£ia 
va £ttit£ux0£i o Ka0apia|j6g tou v£pou. To aiTOT£A£a|ja £ivai oti opyaviKd jjopia 

15 (j^YdAou (j£Y£0oug Kai aKavoviarou Kai |j£YdAou axnMQTog 5£v (JTTOpouv va 
£YkA£iqtouv jj£aa or\q KOiA6Tr|T££ Kd0£ £i5ouc; KUKAo5£^Tpfvrig. Ha va £ivai Aoittov 
aTTOT£A£0(jaTiKog o Ka0apia|j6c; tou v£pou auo opyaviKoug puTroug \jz XPH^H tcov 
kukAo5£^tpivu)v Trp£TT£i a) va Yvcopi^ou|j£ Kd0£ cpopd to z\Qoq rr\q opyaviKrjc; £vtjoang 
ttou TT£pi£X£Tai oto v£po ttou £ivai upoq Ka0apia|j6, p) va TrapaaK£uaa0£i Kd0£ cpopd 

. 20 to KaTdAAqAo TroAu|j£p£g tou ottoiou oi koiAotht^ 0a Sxouv to KaTdAAr)Ap (j£y£0o<; yia 
va (JTTOp£aouv va £yKA£iaouv to jjopia ir\q £v Aoyu) opyaviKrjc; £vujor|c;. Efvai Aoittov 
cpav£po oti Ta avurrspoo (j£iov£KTrj|jaTa 5uax£paivouv tov Ka0apio[j6 tou V£pou. 
ETTiang, au^dv£Tai to oikovomiko kootoc; tou Ka0apio|jou tou v£pou, |j£ XPH^H twv 
KUKAo5£^Tpivd)v, Sioti TTp£iT£i va TTapaoK£ud£ovTai TToAAd 5iacpop£TiKd Trapdyooya 

25 TroAu|j£pri Y |a va KaAunrouv Tqv ttoAu jj£ydAn TroiKiAfa opyaviKwv puTrcov ttou 

PpiQKOVTai OTO V£p6. ETTITTA£OV 5£ (J£IOV£KTH|Ja aUTCjOV TOOV yVU)OTU)V TpOTTOTTOiriM£VU)V 

TToAu|j£piKU)v kukAo5£^tpivu)v £ivai oti 5£v |jTTOpouv va TT£piKA£iaouv opyaviKoOc; 
puiTOuq [AzyaKou |j£y£0oug 5i6ti a£ Kd0£ TT£p[TTTOJor| 5£V (JTTOpouv va £XOUV 
KoiA6TriT£g 5ia|j£Tpou |j£YaAuT£pr|S toov 11 A. KaTd auv£TT£ia, yz Tqv XPH^H tcjov 
30 KUKAo5££rpivu)v 5£v jjTropa va £ivai aTroT£A£a]jaTiK6g o Ka0apia|j6g tou V£pou otto 

OpyaVIKOU^ pUTTOUg, OTr|V TT£pflTTUJan TTOU TT£pI£XOVTai OTO V£p6 OpyaV!K£g £V0JO£iq Ta 

Mopia tu)v ottoiwv £xouv 5idjj£Tpo jj£yaAuT£pr| aiTO 11 A, 5i6ti auTd oz kqQz 
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TT£pm-Twan 9a Trapa|j£ivouv |j£aa oto v£po, Ka9tog 01 KUKAo5££rpiv£g 5sv MTropouv va 

SXOUV KOlAOTHTEq T£TOIOU JJ£Y£90Ug UJOTE VQ TT£plKA£IQOUV TCX JJOpiQ aUTQ. 

Avtik£I|J£vo rr\q Trapouaac; £(p£up£ar]c; £ivai va Trapdax£i ArrrocpiAa TpoiTOTTOiriM^va 
5 TroAu|j£pn ttou (JTTOpouv vq £YKA£iaouv opYaviKOU<; pUTroug |j£YdAnc; KAipaKa^ 
|j£Y£9djv kqi oxnMa TWV K0 " oTTU)a5rjTTOT£ |j£YaAuT£pnc; auTrjg twv kukAoQ^tpivcov. 
Ta TpoiTOTTOir||j£va AurocpiAa 5£v5pi|j£piKd Kai UTT£p5iaKAa5ia|j£va TroAu|j£pn ttou 
aTTOT£Aouv avTiK£i|j£vo ir\q Trapouaag £<p£up£ar|^ TrapaoK£ud£ovTai |j£ thv 

T p OTTOTTO I f| Of) TUJV A£ITOUpYIKU)V 0|jd5U)V TTOU PpiOKOVTai OTIT|V £TTICpdV£ia TOU [JOplOU 

10 tou TroAu(j£pou5, £X ou v 5£ to xapaKTqpiOTiKO oti oi koiAotht^ ttou oxHMaTi^ouv 5£v 
£fvai TrpOKa9opia[j£V£g. Oi koiA6tp|T££ auT£^ 5r||JioupYouvTai avdAoya |j£ to (J£Y£9o£ 
tou puttou ttou TrpoK£iTai va TT£piKA£faouv, dAAujc; TTpoaap|j6^ovTai Q£ aUTO. 

nA£OV£KTriMa BnAaQrj TUJV TpOTTOTTOiri|J£VUJV AlTTOCpiAU)V 5£V5pi[J£piK(JL)V KQI 

UTT£p5iaKAaSia|j£voov TroAu|j£pu)v ttou aiTOT£Aouv avTiK£i|j£vo Trie; TTapouaa^; 
15 £(p£up£ane £ivai oti auTd (JTropouv va xPn^MOTroin9ouv y\a fnv aTroppocpnan- 
£YKA£ia|j6 AiTTOcpiAwv puTTUJV, 5qAa5n jjopfujv, |j£YdAr)e TroiKiAfa^ |J£Y£9ujv Kai 
aXHMdTCjov Kai auTO oq>£iA£Tai othv £UKa|ji|jfa twv T|jriMaTUJV ttou aiTapTi^ouv to 

TTOAU|J£p£g, TOGO OTTO T1T|V £TTI(pdV£ia TUJV |JOpiUJV Kai TT£pa OQO KOI KOTUJ OTTO TqV 

£TTicpdv£ia tujv £v Aoyuj [jopfoov. AuTrj rj £UKa|JMJia £X£i ujg a*rr0T£A£O|ja oti to Kd9£ 
20 uAiko (TpOTTOTroiri|J£vo AiiTocpiAo 5£v5pi|j£piK6 rj/Kai UTT£p6iaKAa5ia|j£vo TroAu|j£p£c;> 
ttou TrapaaK£ud^ou(j£ Kai xpnoipoTroiotiME \yrrope\ va TT£piKA£ia£i aTTOT£A£a|jaTiKd 
AiuocpiAoug puTroug |j£YdAr|c; TroiKiAfag, Siacpopujv £i5ujv Kai 5iacp6pujv yzyzQ&v. 
MTTop£i 5£ o xPHOTne tou uAikou auTOu va xPn a, M°TTOi£i to i5io uAiko y\a tov 
Ka9apia|j6 opyaviKobv puttujv p£YdArK TTOiKiAiag axnHGTUJV Kai |j£Y£9wv. 
25 EttittA£Ov, to TpOTTOTTOiri|j£va AiTr6(piAa 5£v5pi|j£piKd Kai UTT£p6iaKAa5ia|j£va 
TToAu(j£pn ttou aTTOT£Aouv avTiK£i|j£vo Tf|£ Trapouaac; e(peupeor\q [JTTOpouv dv£Ta va 
XPH^MOTTOinQouv Y>a Tpv aTroppocpnan-£YKA£ia|j6 ArrrocpiAcuv puttujv, Ta popia tujv 
ottoiujv £xouv 5id|j£Tpo |j£YaAuT£pr| axro 1 1 A. 

30 nspiAriipn th5 £<p£up£ar|g 

Ei5iKOT£pa, n Trapouaa £<p£up£an acpopd TpoTTOTroiri|j£va 5£v5pi(j£piKd TroAu|j£pn tou 
tuttou (i) ttou TTapouaid^Tai oto IxnMa 1, Ta OTroia £xouv aujj[j£TpiKn xnM'Kri 6o(jrj 
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kcu eivai aTaespd GT£p£d uAiKd. TsTOia TpOTroTTOinpeva 5£v5pi|j£piKd TroAu|j£prj £ivai 
yia TrapaSsiYMa TpOTTOTroin|j£va (je ArrrocpiAa T|jrj|jaTa 5ia|jivo(3ouTdvo 
TroAu(TrpoTruA£vo f|jivo) 5s:v5pi|j£prj. 

ETrian? n TTapouaa scpsupean acpopd TpoTTOTroir)|j£va UTT£pSiaKAa5ia|j£va |jr| 
5 au|j[j£TpiKd TToAu{j£prj tou tuttou (II) ttou Trapouaid££Tai oto IxnMa 2. Tctoiq, 
TpOTTOTTOiriM^va UTT£p5iaKAa5ia|j£va [ir\ au|j[j£TpiKd TToAu|j£prj aval y\a Trapd5£iY|Ja 
TTapdYCAjya ttou *rrpo£pxovTai arro Tqv TroAuau|JTTUKVU)Gri T0U nA£KTpiKOu, tou 
cpGaAiKOu rj tou T£Tpau5pocp6aAiKOu avu5pfrr| M £ 5iiaoTrpOTravoAa|jfvr|. 

TOQO QTCX TpOTrOTTOiri|J£Va GU|J|J£TplKd 5£V5pllJ£pIKd TToAu|j£pn TOU TUTTOU TTOU 

10 TTapouaid^£Tai oto ZxHMa 1 ooo Kai crra TpoTTOTroir)|J£va \ir\ au|j[j£TpiKd 
UTT£p5iaKAa6ia|j£va TToAu[j£pn tou tuttou ttou TTapouaid^Tai oto Ixnua 2 > TO 
auppoAo ( • ) |jTK>p£i va £ivai dTOjJo xnM'KOu qtoix£iou iKavou va axnMQTiaa Tpac; rj 
TT£piaa6T£poug xnM'Kous 5£Q[jou<; 6-mjjq yia Trapd5£iY|Ja d^wTO, rj KaTdAAnAn 
XapaKTHpiaTiKn opdSa, n £u0£ia YpaMHH ( ) M"n"op£i va £ivai avopyavr) rj opYaviKn 

15 (apu>|jaTiKrj rj aA£icpaTiKrj rj auvSuaafjog tou£) auv5£TiKrj aAuafSa Kai to ( X ) |jTrop£i 
va £ivai OTTOiaQrjTTOT£ paKpd aA£icpaTiKrj aAuafSa rj apco|jaTiKrj 0[jd5a rj auv5uaa|j6g 
touc; ttou TrpoaTi9£Tai KaTdAAr|Ar| XHM^rj 5i£pYaaia y\at va KaTacrrrjaa to 
ttoAu|J£P££ AittocpiAo, oiTUjg yia TTapd5£iYM a KavoviKrj rj 5iaKAa5ia[j£vn aA£icpaTiKrj 
aAuafSa \jz TT£piaaoT£pa otto oktu) dTopa dvepaKa. 

20 Ta OTa0£pd A£rroupYiKd > uAiKd TpOTTOTTOinpsvwv 5£v5pi|j£piK(jav . - Kai 
UTT£p5iaKAa5ia(j£voov TToAu|j£p(jbv ttou Trap£X£i n Trapouaa £(p£up£ar| £xouv Trj 
SuvaTOTryra va £AaTTU)vouv Trj auYK£VTpu>ar| oto V£p6 ArrrocpiAoov opyaviKoov pUTrwv 
jj£YdAr]g TroiKiAiag |j£Y£0u)v Kai axnMaTcov oz £ttitt£5o |j£piKu>v ppbs Kai 5n M^Xpi 
£TTITT£50U fJIKpOT£pO TU)V 5 ppbs. Ha TTapd5£IY|Ja |J£ Tiqv XPH^H tcuv TpoTTOTroinM£voov 

25 AlTTOCplAOJV 5£V6pl|J£plKUJV Kai UTT£p5iaKAa5iafJ£VUJV TTOAU[J£pd)V TTOU TT£pIYpd(pOU|J£ 
Kai TTOU aTT0T£A0UV aVTIK£l|J£VO TIT|C TTapOUQag £(p£Up£OIT|C £TTITUYXQVOU[J£ KOI 

£YKA£fovTai puiTOi aTro afrAous u5pOYOvdv0paK£$ (tt.x. (3£v£6Aio) (jsxpi 

TTOAuapOJ[jaTIK£g £VWQ£iq OTTUJg TT.X- TO TT£puA£VIO. ElVOl OUV£TTCJj^ CpaV£p6 OTI TO 

TTpoava(p£p0£VTa TpoTTOTTOiri|j£va 5£v5pi[j£piKd Kai UTT£p5iaKAa5ia|j£va TToAup£prj 
30 HTTOpouv va xpn^MOTroin0ouv i5iaiT£pa aTTOT£A£Q|jaTiKd y\a tov Ka0apiap6 Vou v£pou 

aTTO TOU£ AlTTOCpiAoU^ OpyaVIKOUq pUTTOU^. TO 5£ V£p6 TO OTTOIO Ka0api^£Tai |J£ xPH^n 

Twv avcAJT£paj TpoTTOTTOinM^vcov TK>Au|j£pu>v £ivai uiT£p-Ka0ap6 Kai £ivai aTrapafrryro, 
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jjefcx^u dAAiov, y\a XPH^n OTr 1 v cpapMaKEUTiKrj pio^nxavia Kai oth pionnxavfa 

|JIKpO£TT£^£pYaaTCjbv. 

nspCXITEpCO, aVTIK£f(J£VO Tf"|£ Z(f>EUpZOf\q Eivai p£0O5O£ OUVBZO^Q TUJV QVCjOTEpO) 

TpdlrotroinM^viov AiTrocpiAtov 5£v5pi[j£piK<jdv Kai UTTspSiaKAaSiajjevajv TToAu|j£pajv. 
5 EttittAeov, n Trapouaa scpsupean TrspiYpacpsi |j£065ouc; £cpap|JOYnc twv 

TTpOava(p£p9£VT(jOV TpOTTOTTOiriM^VaJV 5£V5pI]J£plKU)V KOI UTT£p5iaKAa5lO(J£VCjOV 

TToAu|j£pd)v qtov Ka0apia|j6 tou v£ppu qtto opyayiK£^ puttoy6v£^ £vcjaa£i<; KaQdx; KQI 
p£065ouc; drroiJdKpuvang tojv £v Aoycjo TToAu|j£pu)v auo to V£p6 |ja# [is jouq puTrouc; 

TTOU £XOUV £YKA£ia£l. 

10 n£paiT£p<jj, ia f5ia Ta rj5r) xpn a, M OTroi n 0 ^ VTa TTpoavacp£p0£VTa TpoTTOTroiriMEva 
5£v5pi[j£piKa Kai un£p5iaKAa5ia|j£va TroAu|j£prj MTropouv va avaY£wri0ouv otto tou^ 
puuoug ttou £xouv eykAeioei Kai [j£Td Tr|v aTTO[jdKpuvan auubv tcov puttcjov puopouv 
va £Travaxpn^M°"n"oir|0ouv TTEpiaaoTEpEg <popiq. 

15 riEpiypacpn tt|S ccp£up£ar|?. 

H TTapaaK£un toov avcuTEpou tpottottoiit|M£vu)v 5£v5pi|j£piKU)v rj UTT£p5iaKAa5ia|j£V(jov 
TroAu|j£pd)v ttou aiTOTEAouv avTiK£ijj£vo THC TTapouaac; £cp£up£anc £TTIT£UX0n K£ M £ T H V 

TpOTTOTTOinan TCjOV AEITOUPYIKCOV 0|jd5UJV TTOU ppiQKOVTCn othv £TTI(pdV£ia TOU |jopfou 

tcov TToAu|j£pu)v kqi 5r| |j£ Trjv EiaaYWYH [isy olKujv aA£i(paTiKti>v aAuafScov os 

20 - 5£V5pl(J£plKd n UTT£p5iaKAa5lQ(J£Va TTOAujJEprj Ka0IOTCUVTa5 £TQi Ta TpoTTOTTOiriM^va 

TroAu|j£pn ArrrocpiAa. 'Oijoiqk;, to avurrEpw £TriT£ux0nKav |j£ th auv5£an tcov 
TTapaTrdvoj 5£v5pi|j£piKU)v rj UTT£p5iaKAa5ia|j£vtjov TroAuiJEpajv (jequj aAEicpaTiKcbv rj 
dKa|JTTTU)v apcanaTiKcbv auvSeajJoov Ka0iaT<JovTa<; etoi Ta TpoTTOTroir)[J£va TroAup£pn 
AiTrocpiAa. 

25 O AiTTOCpiAos x a paKTrjpag Kai ouvettojs n MH SiaAuTOTQTa tojv TrapaYcbYOOv tojv 
6£v5pi[j£piKtbv Kai tojv UTT£p5iaKAa5io|j£vtuv TToAu|j£pc!jv qto v£po £ivai avaYKaioc; yia 
va unv Ka0iaTavTai Ta TEAEUTafa «puTroi», SnAaSrj puttoy6ve<; ouafo;, Aoyw rr\q 
u5aTo5iaAuTOTr)Ta^ rouq Kara Tpv ETracprj Toug rj SiaoTropd jouq oto v£po. 
Clq aiTOT£A£a(ja yr\q avurrEpoo ETTE^EpYaofac;, Ta TrapaTrdvu) [i6p\a ttAhv ir\q 

30 aSiaAuTOTpTac; touc; Trapouaid^ouv koiAothtec; vavo5iaoTda£U)v oto eqqjtepiko toov 
ottoicuv EYKAEiovTai oi opyaviKof puttoi, oi ottoiec; koiAothte^ 5rpoupYOuvTai OTTO Tl£ 
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£au)T£piK£^ aAuaiSs^ tcajv 5£v5pi|j£p(jbv aAAd Kcu crrro tic; zZjwjzpiKzq aAsicpanKSc; 
aAuai5£<; ttou £iadYou|j£ gthv Emcpdvsia Toug. 

Me auTO Tov fpOTro q Trapouaa ecpeupean napexsi OTa0£pd AsiTOupyiKd uAiKd 
TpoTTOTTOiriMevoav 5£v5pip£piKc!jv rj UTT£p5iaKAa5ia[j£vtov noAuiJSpoav, Ta OTroia 
5 [jTropouv va sAaTTcbaouv Tq auYKSVTpcoon opyaviKcbv puttujv oto vspo oz ettittsSo 
|ji£piKU3v ppbs Kai 5q oz £ttitt£So piKpOTEpa tojv 5 ppbs. Aoyoo ir\q £UKQ|jipiag toov 

T|Jn|JaTCUV TTOU CXTTOTEAouV TO TTOAU|J£p£^ OTTCOC; QUTO £X£I TpOTTOTTOin0£l KQI TTOU 

£Uvoouv tov axnM aT|a MO vavoKOiAoTwv, (jrropouv oz auiiq va £YkA£iotouv opyaviKof 
Puttoi |j£ TTOiKiAia p£Y£0obv Kai axnuonrajv. 
10 ilap£X£i eJT\or\q q Trapouaa £<p£up£ar| |j£0o5o y\a ir\v TrapaYCjoyn tojv 

TTpOava(p£p0£VTCOV UAlKOJV OTTOU 5£V5pl|J£plK6 r| UTT£p5iaKAa5lQ|J£VO TTOAU|J£p£^ 

Ka9iQTaTai [\r\ u5aTo5iaAuTO |j£ ir\y £iaaYU>YH 5ia aAKuAioba£UJc; aA£icpaTiKU)v aAuafSwv 
Kai |j£ th XPn a 'H°™n a n aTrAobv 5ia5iKaaioov. Etti Trapa5£iY|J0(Ti n 5ia5iKaafa auTrj 
£TriTUYXotV£Tai \jz titjv avTi5paar) tojv £Tncpav£iaK(jbv a|jivo|jd5ajv rj uSpo^uAopdSoov 

15 tcov 5£v5pi[j£piKU)v rj UTT£p5iaKAa5ia|j£vu>v TroAu|j£pu)v yz avnSpaaTrjpia z\o<xy{jj\ff\Q 
IjaKpcuv aA£i(paTiK(jjv aAuafScov rj ap(jU|jaTiKU)v TrapaYcbYWV ttou cp£pouv 5paaTiK£g 
0|jd5£g ottojc; Y' a Trapa5£iYMa Tr)v £Tro^£i5iKn, Tqv faoKuaviKrj rj Tr)v aKuAoaAoYoviKrj 
0(jdSa. EmGf\q touto £THTUYXav£Tai |J£ ir\ 5nM |OU PY' a ttoAu(J£Pikcjuv TrAeYMaTcov tcov 
apxiKwv 5£v5pi|j£piKUJV rj uiT£p5iaKAa5ia(j£vajv TroAu|j£p(jbv \jz avnSpaaTrjpia 

20 ouv5£aq5 -v oiTwq £fvai Ta 5i£Tro^£iSia, . to SiiaoKuaviKd TnapdywYa H » 

SiaKuAoaAoYOvfSia ouLoq Trapouaid££Tai oto IxHMa 3. KaTd ir\ \izQo5o auTrj to 
5£v5pi|j£piK6 rj uTT£p5iaKAa5ia|j£vo TToAu|j£p£^ 5iaAu£Tai az %r\po x^wpocpop(jio 
4JUX£Tai oz TraYoAouTpo Kai TrpoaTi0£Tai ppaSEoac; TT£piaa£ia laoKuaviKOu, 
SnaoKuaviKOU, etto^iSikou, 5i£tto^£i5ikou, aKuAoaAoYOviKOu rj SiaKuAoaAoyoviKOu 

25 TTapaycbYou oz aT|j6a(paipa apYou. To |j£iY|ja ir\<; avTiSpaaqe; oto ottoio |jTrop£i va 
TrpoaT£0£i Kai KaTaAuTng ottojc; n 4-5i(j£0uAd|jivo TTupiSfvr) acprjvrrai va cpTda£i oz 
0£p|joKpaaia TrepipdAAovTO^. Hapa^£V£i utto avd5£uan y\a apK£T£^ cbp£^ Kai qth 
auv£X£ia to upoTov KaTa(3u0f^£Tai aTTO KaTdAArjAo 5iaAuTr] Kai ^npaiv£Tai. 
TuTTiKd 5£v5pi|j£pn n UTT£p5iaKAa5io[j£va TToAu[j£pn Ta OTTOia xPn a 'MOTroinaaM£ 

30 TT£piAa[jpdvouv Ta 5ia|jivopouTdvo ttoAu(ttpottuA£vo fjjivo) 5£v5pi|j£pn T£TapTF|^ Kai 
TT£|JTTTr)£ Y^V£dg Kai Ta UTT£p5iaKAa5ia[j£va TToAu[j£pn ttou ttpokOtttouv aiTO th 
TToAuau|JTruKvajari nA£KTpiKOu, cpOaAiKOu Kai T£Tpau5pocp0aAiKou aVuSpiTn \iz 
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iaoTTpoTravoAa|jivn. Ta avurrspuj 5ev U£piopf£oyv to £Upo£ EcpappoYrjc; Trig uapouaac; 
ecpsupsans, 5i6ti Kd0£ 5£v5pi(jepeg rj uu£p5iaKAa5ia|j£vo uoAu|j£p£(- [j"n*op£f va 
Xpn^iM OTroir l e ^ w ? pqary Kai va Tpououoin0£i auMcpcova |j£ i\q apx^c; uou 
TT£piYpdcpovTai othv uapouaa z<pzvpeor\. 
5 Euo^£i5ia, icoKuaviKd TrapdycoYa Kai aKuAoaAoyoviSia 0£CopouvTai 6Aa Ta £uo^£i5iKd, 
Ta iaoKuaviKd Kai Ta qKuAoaAoYOviSiKd uapdYWYa Ta ouoia (p£pouv apejU|jaTiK£c; 
0|jd5£^ rj sxouy (J£YdA£g aA£i(paTiK£g aAucnS££ Kai Kd0£ auv5uaa|j6c; aunov. 
EiSiKOT£pa £(pap(j6aa[j£ ir\v auYK£Kpi|j£vn £(p£up£ar| xPn a| MO"n*oiijbvTa^ laoKuaviKO 
OKTa5£Kdvio. Ai£Tro^£i5ia, SnaoKuaviKd Kai 5iaKuAoaAoYOvf5ia £ivai 6Aa Ta 
10 5i£TTO^£i5iKd, Ta SnaoKuaviKd Kai Ta 5iaKuAoaAoYOvi5iKd TrapdYCjOYa, apajjjaTiKd rj 
aA£icpaTiKd oto ouoia oi Quo etto^u rj laoKuavo n aKuAoaAoyoviKEc; o(jd5£g ppfaKOVTai 
QTa dKpa tou [jopiou. 

EuiuA£ov oir\y uapouaa £q>£up£ar| TT£piYpdcpovTai p£0o5oi EcpapMOYHS tcuv 

TTpOava(p£p6£VTCjOV 6£V5pl[J£plKUJV KOI UTT£p5iaKAa5lQ|J£VU)V TTOAUfJSpUJV TTOU 

15 auoT£Aouv avTiK£i|j£vo yr\q £(p£up£anc otov Ka9apia|j6 tou VEpou auo opyaviKEc; 
puTTOYOV£g £vd)Q£ig Kadujq Kai [J£0o5oi auopdKpuvariS tcov uoAu|j£pu)v |ja# M £ 

TOU£ £YKA£ia0£VT£g pUUOU£ OTTO TO V£p6. 

Mia TTpcoTr) (j£0oSo^ £(pap|jOYnc auoT£A£f n xPn^'MOTroinari (JiKprjg uocoTrjTa^ 
auo A£ioTpipr|M^ vo TpoTTOTTOir|M^ vo AiuocpiAo ttoAu[J£PIk6 TrapdYcoYO to ouoio 
20 .* - T.vTrp o ot r0 £T a i oto TTpog - Ka0apia|j6 V£p6 TTOU SiaTqpatai uuo avd5£uan Y ia 
apK£T£<; tipeq. KaTouiv to AiuocpiAo uapdyuJYO to ottoio £X£i £YKA£ia£i, tou^ 
opYaviKou^ puuoug aTTO|jaKpuv£Tai |j£ 5ir|0nan, M £ q>UYOK£VTpian, dAAoac; |j£ 
auv5uaa(j6*5in0nar|^ Ka > cpuYOK£VTpiar|c;. 

Z£ [l\OL 5£UT£pn |J£0O5O £(pap(JOYH^ TO 50X£I0 QTO OTTOfo 0a TOTTO0£Tn0£l TO UpO£ 

25 Ka0apia|j6 v£po £uicrrpu)V£Tai |j£ Aeuto ujjSvio (cpiAjj) ttou auoT£A£frai auo £va 
auo Ta AiuocpiAa 5£v5pi|j£piKd n uu£p5iaKAa5ia|j£va uoAu(j£prj. H EufaTpwar] tou 
AiuocpiAou uapaywYOu £urruYXav£Tai (j£ th SidAuan tou G£ £va prj ttoAiko SiaACiTn 
KaTd upOTinn^n X^wpocpopnio Kai EAacppd OEppavaq. AkoAou0£i auo(jdKpuvan 
tou QiaAuTq (j£ apyn ^dTpian utto auv£xn avaKivnari- Ztit] auv£X£ia upoari0£Tai 

30 to v£po qto 5ox£io Kai avaKiv£iTai £ui apK£T£g wpzq Kai ucpfcrraTai cpuYOK£VTpiar| 
Kai 5ir|0nan Y ,a va auopaKpuv0ouv TprjuaTa tou u|j£vfou Ta ouofa ui0avujq va 
£XOuv auoKoAAr|0£i auo Tnv £uicpdv£ia tou 5ox£iou. 
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Mia sttittAeov fj£0o5og scpappoYH^ o s[jTroTia|j6g toov AiTrocpiAwv 

5£v5pi(j£piKd)v n uiT£p5iaKAa5ia[j£vaiv TroAu|j£pwv qz K£pa|jiKd cpfATpa. O 
EMTTOTiaMog auTog ixrropsf va TrpaYMaTOTroir|0£i M £ T P £! C M£06Soug: ATrArj 
£(j(3dTTTiari oz SidAupa tcuv AiTTdcpiAcov TpoTTOTTOin|J^ vwv SevSpipspajv rj 
5 UTT£p5iaKAa5ia[j£yojv TtoAuiJEpoov, £(jpd7TTian Kai £9ap|JOYn uttephxwv Kai t£Aoc; 
5irj0nan G£p[jou SiaAupaTog tou AiuocpiAou TrapaY&YOu yizoix) tou K£pa|jiKou 
cpiATpou. Ta £(JTTOTia|j£va K£pa|jiKd cpfATpa xpnoi(JOTroiouvTai air] auv£x£ia y\a tov 
Ka0apia[j6 tou V£pou p£ 5in9nor|. 

10 ETT!TTA£OV, KC(Td TiqV £Cp£Up£On TO AlTTOCpiAO 5£V5pip£plKO rj UTT£p5lQKAa5ia(J£VO 

TroAu[j£p£g £X£i rr\ SuvaTOTryra va avaY£vvdiai |j£Td ir\ xpn a *M OTro ino , n TOU - To 

£QC0T£piKO TCjOV VaVOKOlAOTrjTOOV TOJV AlTTOCpiAUJV TTapaY(i>Y^V TUJV 5£V5pi|J£piKlJJV KOI 

tojv UTT£p5iaKAa5ia|j£vujv TroAu|j£pu)v KaGfoTaTai ttoAu £UKoAa uSpocpiAo KaTOTTiv 
TTpoTtovicoaric tou |j£ laxupo o^u, koto TTpoTipnar) uSpoxAcopiKO o£u. Ta 
15 upcjJTOViooiJ£va ttA£ov TrapdYUJYa toov TroAu|j£pdjv £Kpocpouv ax£56v TroaoTiKd Toug 
opyaviKOuc; puTrouc;. AKoAouGoog to ttpcotoviwh^vo uSpocpiAo TrapdYtOYO |JTrop£i va 
[j£TaTpaTr£f ^avd oz ArrrocpiAo |j£ Tqv Trpoa0rjKr| 5iaAu|jaTog pdaqg Kai va avaKTr|0£i \jlz 
6\f\Qr\or\. 

Mfa 5£UT£pn |j£0o5og avaY£wnanc tcov ArrrocpiAcov 5£v5pi(j£piKcibv Kai 
20 uTT£pSiaKAa5ia|j£vtjov ttoAu|J£pcjjv Ta OTTOia exquv Trpoapocpn0£i oz KxpapiKd cpfATpa, 
Eivai n Siapipaan 0£p|jou SiaAuTq ttou 5ev 5iaAu£i to 5£v5pi|j£p£g aAAd 5iaAu£i Toug 
AiTrocpiAouc; opYaviKOug puTrouc; ttou exouv KaTaKpaTr)0£i oz auTd. 

Ta Trapa5£iY|JaTa ttou aKoAou0ouv Sivovtoi |j£ qkotto Trjv TTEpaireptjo £Tr£^rjYn a n Tr l£ 
25 £(pap|JOYr|<; th? Trapouaag £cp£up£ang. FIpcttei va or\yz\ix)Gz\ oti Ta (j£pq ttou 
avacp£povTai crra aK6Aou0a TrapaS£iY|jaTa annaivouv YpaMM°M°P |aK n avaAoYia. 

napdSeiYMa 1. Euv9£an AiTTOcpfAou A£v6pi|j£piKOu noAupEpous 

'Eva yzpoq tou SiapivopouTdvo ttoAu(ttpottuA£vo i|jivo) 5£v5pi|j£poug tr\q 
30 TETapTn^ Yzvzaq (DAB-32) 5iaAu0r|K£ oz %r\p6 5ixAcopo|JE0dvio Kar ipux0r)K£ oz 
TTaYdAouTpo. 36 \jzpr] n-iaoKuaviKou 0KTa5£Kavfou 5iaAu0r|kav oz %r\pd 
SixAcAjpo[j£0dvio Kai TrpoaT£0riKav (3pa5£oos utto auv£xn avd5£uan Kai 5ia(3fpaar| 
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apyou qto 5idAu(ja. Miarj capa |j£Td Trjv upoaGnKn to 5idAu|ja acp£9r)K£ va cpidasi 
oe espjJOKpaafa TrspipaAAovTog Kai 5ionrr|pn9riK£ utto avd5£uar| \f\a \jep\Kiq ujpzq. 
To TTpoTov Trig avTiSpaan? KaTapu0iaTriK£ |j£ Trpoa9r)Kr} oz |j£eav6An kqi 
Trap£Ancp9n M £ cp u YOK£VTpian. AKoAouGcog £KTrAu9r|K£ apK£T£g cpop£g |j£ 
5 jj£9av6An, UTropAr|9nK£ ^avd oz cpuyoKEVipian Kai Zx)p6tvGr\KZ. H 5onn tou 

TTpOIOVTOg TOU TUTTOU (III) TTOU TTapOUaid^£Tai OTO IXHMG 4 TriaTOTTOin9riK£ |J£ 

cpaa|jaToaKOTTia TrupnviKOu (jayvriTiKOu auvTOviajjou (NMR) (nfvaKac; 1). 

nfvcxKac; 1: Xr)MiK£g (j£TC(TOTna£ic; qto cpdajja ttuphvikou ijaYvryriKou auvToviajJou tou 
10 A1TT091A0U 5£v5pi|j£piKou TroAu]j£poug. 



XapaicrripiaTiKrj OpaSa (BAette tutto 1) 


XnM'Kn MeTaTOTTian (ppm) 


NHCONH 


6.40 


NHCONH 


6.00 


CH2NHCONHCH2 


3.15 


NCH2CH2CH2N * 




NChbCHzCHaChbN f 


2.34 


NCH2CH2CH2NHCONH 




NCH2CH2CH2N * 




NCH2CH2CH2CH2N J 


1.55 


NCH2CH2CH2NHCONH 




NHCONHCH2CH2CH2 


1.44 


NHCONHCH 2 CH2(CiH2)9CH 3 


1.23 


CH 3 


0.85 



napd5£iYMa 2. ZOvQeoq AiTro<pi'Aou YTT£p5iaicAa5icr|j£vou noAujj£pou£ 

YiT£p5iaKAa5ia|j£vo TToAu|j£p£s (1,1 p£pr|) ttou TrpO£px£Tai otto th 
TToAuau|jTTUKvajan nAsKTpiKou avuSprrr) Kai 5iiaoTTpoTTavoAap.fvr|<; (HYB) p£ ptao 
15 popiaKO Bapoc; 1200 5iaAu0r|K£ oz %r\po xAcopCKpoppio, qjux9riK£ oz uaYoAouTpo 
Kai oto 5idAu|ja TTpooTEerjKav 3 pSpn N,N 4-5ijj£euAajjivo TTUpiSivrig. 
npoa£T£9naav aTdySnv utto auv£xn avd5£uan 12 [}zpr\ kovovikou laoKuaviKOu 
OKTa5£Kavfou, 5iaAu[j£va otov i5io QiaAuTrj oz aSpavn aT^oacpaipa. M£Td otto 
(jiarj cl)pa to 5idAu|ja acp£0r|K£ va <pTda£i oz 9£p[jOKpaaia TTEpipdAAovTOc; ottou 
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Kcti Trap£|j£iv£ y\a apKEieq tipzq. To TrpoTov Trig avTfQpaang Kcrrapu9foTr|K£ qtto 
aK£TOViTpfAio Kai TTap£Aricp0n |J£ cpuvoK£VTpian. AkoAou9uk; £KTrAu9r|K£ apK£T£g 
(popeq |j£ |j£eav6An, UTro|3Ar)9nK£ $ava oz cpuYOKEVTpiar] Kai £,r\pdtvQr\KZ. H Sopn 

TOU TTpOIOVTO^ TOU TUTTOU IV TTOU TTapOUQld^£Tai QTO IXHM 01 5 TTIOTOTTOI^GriKE [IE 

5 cpaa|jaToaKOTTia ttuphvikou paYvrpriKOU auvToviajJou (NMR) ( nfvaKag 2). 



nfvaKag 2: XnjJiKEg [}SjaToir\oe\<; aro cpaa|ja ttuphvikou (jotYvrynKou auvToviapou 
tou AiTTQcpfAou UTr£p5iaKAa5ia|j£vou TToAu|j£pouc 



XapaKTripianKri OpdSa (3Aetts tutto IV) 


XriMiKH METaTOTTian (ppm) 


ACH 3 


1.21 


A'CH 3 . 


1.40 


BCH 3 


0.91 


ACH 2 




A'CH 2 \ 


2.46-2.57 


A"CH 2 




BCH 2 


3.33-3.44 


a-CH 2 


3.37 


3-CH 2 


1.46 


n(CH 2 ) 


1.29 


ACH 


3.64 


-. BCH '. . . . . 


. 4.02 


tch 


4.76 



10 napdSEiYMa 3. ZuvGeari noAup.£piKOu nAsvpaTO^ |ae AcvSpipcpiKd floAupsprj 

'Eva pspoc; 5iapivo3ouTdvo TroAu(TrpoTTuAsvo pvo) 5sv5pipspouc; ir\<; Trsp-mrnc; vsvsdc; 
(DAB-64) 5iaAu9riKe as ^r\po 5ixAwpops9dvio Kai ipuxOnKS as TravoAouTpo. Is ^HP 0 
5ixAu)pops9dvio 5iaAu9r]Kdv 6 pspn SnaoKuaviKOu s^aviou Kai upooTsG rj kov OTdYoryv 
15 utto ouvsxn avdSsuan Kai 5ia(3f(3aan apvou oto 5idAuua tou osvSpipspoug. Miaq 
wpa psTd Trrv TTpoaGnKn to SidAupa acpsGriKE va cpTdasi as OsppoKpaafa 
TTSpipdAAovTog Kai 6iaTnpn6riKS utto avdSsuan Y«a pspiKS^ obps<;. Kotott'iv oto 
5idAu|ja Try; avTiopaarK TTpoaTs9r]Kav ps9av6Ar| Kai to TrpoToV Trfe dvf fSpaariC 
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aTTQ|JovtoeriK£ |j£ 5irj9r)ar). AKoAouGnae EKTrAuar] M£ |J£9av6Ari Kai §rjpavar|. H Soprj 
tou TToAu|j£pouc; 7TA£Y|jaToc |J£ 5£v5pi|j£piKa TroAuuEprj TrapouaidSErai oto Zxrju.a 3. 

naptiSeiYMa 4 Me6o5o^ KaBapiopou Nepou ccrro OpyaviKoO^ Puttou^ |je th 
XPn<yi|JOTroinar| Aetttwv upEvfwv TroAupEpwv 

IcpaipiK££ 9iaA£g £TnKaAucp9r)Kav Acttto uuevio otto to TpoiTOTTOin|J£vo 
5£y5pip£piK6 rj UTT£p5iaKAa5ia|j£vo TroAu|j£p£g [is. apyrj E^dTUiar] 5iaAuuaTO<; 5% KaTd 
(3dpog a£ xAtupo(p6p|jio. AkoAou9w£ otic; <pidA£c; £iarjx9riKav 50 ml otto aTroaTayiJEvo 
v£po £Tti|joAuop£vo |j£ touc; opYaviKOucj pUTrouc; Kai TTpaYMaTOTroirjenKav avd TQKTd 
XpoviKd SiaoTrjpara [lexpqaziq u.£ ir\ |3orj9Eia <p9opia|jO|j£Tpiacj \\a tov Trpoa5iopia|j6 
Trig auYK£VTpcoar|g tou ekootote <p9op^ovroc; puTrou. Ottwc; cpaivETai Kai oto axnu.aTa 
6-8 TrapaTnprj9riK£ ax£66v TrArjpnc; aTTO|jdKpuvan tou puTrou otto to uSotiko QidAupa 
M£Td Tqv TrapEAEuan 5uo wpwv. 

napd5£iYna 5 Me8o5oc; Ka8apiauou NEpou otto OpyaviKoug Puttous yie rr\ 
XPn<^iMOTTofr|an emttoticxijevcov KEpapiK&v cpiATpcov 

'EyiVE euttotio|j6c; tou K£pa(jiKou cpfATpou ue 5idAu|ja rqq SpaoTiKrjc; ouafag 5r|Aa5rj 
tojv TrapaYWYUJV tcuv TrapaSEiYudTUJv 1 rj 2 u£ 5irj9rjOT). AkoAou9wc; to cpiATpo 
^npdvGriKE utto K£v6 coots va aTropaKpuv9Ei o SiaAuTng. To TTpoc; Ka9apia|j6 vspo 
5irjA9£ |j£auj tou EpTT0Tiau.£vou cpiATpou. ri£ipd|jaTa |je cp9opiO|JO|j£Tpiq ttou eyivqY oe 
VEpo £Tri|aoAua|j£vo [j£ TroAuapu>u.aTiKouc; puTrouc; eSei^ov oti to ttooooto eykAeiouou 

TOU<; OTO TpOTTOTTOiniJEVa TTOAuUEprj KOTO TT| 5iapf(3aan TOU VEpOU OTTO Ta £U.TTOTia|J£Va 

K£pa|jiKd cpiATpa KuuaivsTai otto 93 % yia to TrupSvio ewc; Kai 99 % Y'a to 
q>aivav9p£vio Kai to avGpaKEVio (ZxrjuaTa 9 . 10, 11). 

A£TTTO|j£png TT£piYpa<prj tcov ZxeSi'wv 

To Zxrjua 1 eikovi^ei uia Touq tou gopfou evoc; y^vikou tuttou auu.u.£TpiKOu 

5£V5pi|J£plKOU TTOAupEpOUg TTOU aiTOTEAEI OVTIKEIUEVO TrjCJ TTapOUCXac; £Cp£Up£Or)CJ OTTOU 

to auupoAo ( • ) pTTopEi va Eivai dTO|jo xhmikou otoixeiou ikovou va axnuaTiaEi tpek; rj 
TTEpioooTEpoug xnM'Kouc; SEauouc; oTTwg Y'a TrapdSEiYua d^urro, rj KaraAAriAn 

XapaKTHpioTiKri oudSa, n £u9£ia YpaMMH ( ) avopYavrj rj opyaviKrj. (apwuajjKrj rj 

aAEKpaTiKrj rj ouv5uaau.6c; iovq) auvSETiKrj aAuaf5a Kai to ( X ) OTTOia5rjTroT£ u.aKpd 
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aAsicpaTiKi^ aAuaiOa n aptAjjjaTiKrj 0(jd5a rj auv5uaa|j6c; joyq ttou TrpoaiiGsTai y\a va 
KaTaaTr^asi to TroAujj£p£c; AiTrocpiAo, ottooc; y\a Trapd5£iYHa KdvoviKrj rj 5iaKAa5ia[j£vri 
aAsicpariKrj aAuai5a jj£ TT£piqaoT£pq otto oktw aTO|ja dvGpQKa. 

to IXHMO 2 £ikovi<£i jjid toprj tou popfou £Vd<; y £ vikou tuttou MH^U|j|j£Tpikou 
5 uTT£p5iaKAq5ia|j£vou TroAujj£pouc; ttou ottot£A£I avT!K£f|j£VO Tqc; Trapouaac; £(p£up£ar|^ 

OTTOU, 6tTU)£ Kai QTOV TUTTO TOU Ix^OU 1 , TO oO[JpOAO ( • ) (JTTOp£l VQ £IVai dTO|JO 

XHM^ou otoix£iou iKavou va axn|Joma£i Tp£ic; rj TT£piaaoT£poug xiM^oug 5£a(Joug 
oiTcog Y ia TrapdQ£iYMa d^urro, q KaTdAAr|Ar| xapaKTripiaTiKrj opdSa, n £u9aa YP^MMH 

( ) avopYavq rj opYaviKrj (apcjopaTiKn rj aAacpaTiKrj n auv5uaa|j6<; touc;) auv5£TiKrj 

10 aAuafSa Kai to ( X ) OTroia5rjTTOT£ (jaKpd aA£icpaTiKr| aAuafSa rj apu>|jaTiKrj ojjd5a rj 
auv5uaa|j6q jouq ttou TTpocrn0£Tai y\ot va KaTaaTna£i to TroAu[j£p£g ArrrocpiAo ottcjoc; 
yia TTapd5£iYMa kovovikh rj 5iaKAa5ia|j£vn aA£icpaTiKrj aAuafSa \iz TT£piaaoT£pa otto 
oktca) dTopa dv9paKa. 

Pro Ixnuot 3 £xou|j£ Mia axnpaTiKrj aTraKoviarj TroAu^piKOU TrA&YHaTO^ ttou 

15 aTTOT£A£iTai otto TpOTTOTTOiriM^va 5£v5pi|j£piKd |j6pia. H £U0£ia YP^MMH ( ) efvai 

opyaviKrj (apu)|jaTiKrj rj aA£i(paTiKrj rj auv5uaa|j6<; Toug) auv5£TiKrj aAuafSa. 

ITO IXHM a 4 £IKOVI^£Tai |Jia TOJjrj TOU |JOpiOU TOU TpOTTOTTOIIT||J£VOU TTOAU[J£pOU^ 

5ia[jivopouTdvo ttoAu(ttpottuA£VO pvo) 5£v5pi(j£pou^ ir\q T£TapTr|£ y £ V£dg (DAB-32). 
Zto ZxHM a 5 £iKOvf^£Tai Tfjrjjja tou y£vikou tuttou tou TpoTTOTroiriM^vou 
20 . UTr£p5iaKAa5]Q|j£vbu TToAu|j£pou^ (HYB) ottou cpaivovTai to uSpoydva ttou 
avTiOToixouv otic; 5iacpop£TiK£<; Kopuq>£^ tou cpdapaTO^ TTupqviKOu ijayvriTiKou 
auvTOVia|jou (NMR). 

Zto IXHMa 6 £iKOvf^£Tai o cp9opia|j6c; SiaAupaTog cpaivav9p£Viou auvapTrja£i tou 
Xpdvou |j£Td tqv £iaaYUJYn apxiKou 5iaAu(jaTO£ 1ppm a£ (pidAq KaAu[j(j£vn otto u|j£vio 

25 aTTOT£Aou(j£vo otto ArrrocpiAo 5£v5pi(j£piKO TraAu[j£p£c; OKTa6£KuAoupfa DAB-64. Eivai 
cpav£po 6t! |j£ Tqv TrdpoSo tou xpovou r\ auYK£VTpu)ar| tou cpaivav9p£viou oto v£po 
£AaTtu)V£Tai Aoyoo aTTOppocprjcreooc; tou oto up£vio tou TroAu|j£pou^. 
Ito IxnMa 7 £iKovf^£Tai o <p9opia|j6<; 5iaAu|jaTOc; <pAoupav9£vfou auvapTrja£i tou 
Xpovou (j£Td Tpv £iaaYWYn apxiKou SiaAufjaTog 200 ppb a£ cpidAq «aAu|j|j£vri otto 

30 U|j£vio aTTOT£Aou|j£vo aiTO AmocpiAo 5£v5pi[j£piK6 TroAu|j£p£c; OKTa5£KuAoupfa DAB- 
64. Eivai cpav£po oti |j£ Tnv TTdpoSo tou xpovou n auYK£VTpcjoar| tou <pAoupav9£viou 
qto V£p6 £AaTTUj9r|K£ Aoycjo aTroppo(pna£(joc; tou oto u|j£vio tou Tf"6AupeiDoSg; 
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Ito Ixrjua 8 eiKovi^ETai o cpOopiauoc; 5iaA0|jaTOc; TTupsvfou ouvapTrjaei tou xpovou 
pSTq Tr)v siaaYWYn apxiKou SiaXujjaTo^ 100 ppb.oe cpidAri KaAuuu£vn otto uuevio 
atTOT£Aou|j£vo ano AiTrocpiAo 5£v5piu£piKO TroAuu£p£<; oiaa5£KuAoupia DAB-64, Efvai 
cpav£po oti u£ Trjv Trapooo tou xpovou n auYK£VTpwor| tou TrupEvfou oto v£pd 
£AaTTCo9r)K£ Aoyw orrroppocpnafiiJdc; tou oto uuevio tou TroAuueppuc;. 
Ito Ixnua -9 £iKOvf?CTai o cp9opiau.6g SiaAuudTwv (pqivav9p£viou Trpiv koi p£Td Tn 
5irj9nan. 5iau£OOu (pfATpwv £UTroTiau£VWv ue to AiTrocpiAo 5£v5piu£piKO TroAuu£p£g 
OKTa5£KuAoupia DAB-64 (DAB) koi to AiTrocpiAo UTT£p6iaKAa5iau£vo TrapdywYO 
OKTa5£KuAoup£9avr| hybrane (HYB). To SidAuua Trpiv thv 5irj9r}an £IX£ auYKEvrpwan. 
1 ppm. 

Ito axrjua 10 £iKOvf^£Tai o cp9opiaudc; 5iaAu|jdTajv cpAoupav9£viou Trpiv koi u£Td ir\ 

5in9nan 5iaU£OOU CplATpUJV £U7TOTiaU£VWV U£ TO AlTTOCplAO 5£V6piU£plKO TTOAuU£p£C; 

OKTa5£KuAoupia DAB-64 (DAB) koi to AiTrocpiAo UTT£p5iaKAa5iau£vo TrapdYWYO 
OKTa5£KuAoup£9dvn hybrane (HYB). To SidAuua Trpiv ti-)v 5irj9r|ari £ixs auYK£VTpwari 
200 ppb evil) u£Td Tqv 5irj9npn 1 auYK£vrpioar| hjav touAoxiotov 10 <popiq piKpoT£pr|. 
Ito axrjua 11 eikovi^toi o cp9opiauo<; SiaAuudTcav Trup£viou Trpiv koi ueto Tin 
5irj9nar| SiauSaou cpiATpcuv £UTTOTiau£vwv u£ to AittocpiAo 5£v5piu£piK6 TroAuu£p£c; 
OKTa5£KuAoupia DAB-64 (DAB) koi to AiTrocpiAo UTr£poiaKAaoiau£vo TrapdYOJYO 
OKTa5£KuAoup£9dvn hybrane (HYB). To SidAuua Trpiv Tqv 5irj9r)OT| £ix£ ouYKEVTpwar] 
ippppb evd) (JE.Tfl Trjv 5irj9r)ao n o-uyKevTpwan. efyai T.ouAdxiQipv 1 p cpop£c;.uiKp6T£pr|. 
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A5IQZEIZ 

1. A£v5pi[j£piKd TroAu|j£prj ye au|j|j£TpiKn xnM ,K n 5o Mn Kai UTT£p5iaKAa5ia|j£va |jq- 

GU[J|J£Tp|Kd TTOAU|J£pn TO OTTOia tpOTrOTTOiOUVTai OUTUX; d)OT£ Va TT£pi£XOUV 

■ - TouAdxiaToy £va dTb|jo xHM ,K °u oro!X£iou iKavou va axq|Joma£i Tp£ic; q 

5 TT£piaaOT£pOU^ XnM IK °U? 5£Q]JOU^ 

- TOuAdxioTov pja avopyavq H opyaviKq auv5£TiKq aAuaf5a Kai 

- OTroia5rj7TOT£ naKpd aA£i(paTiKn aAuaf5a q apconaTiKq opd5a q auv5uaa|j6 

TOUq, TTOU TTpOOTf0£Tai YK* VCX KaTaOTna£l TO TTOAU|J£p£g AlTTOCplAO, 

to onnroT£A£a[ja 5£ Tqc; avu)T£pu> £iT£^£pYaafag £fvai 6ti to avu)T£pu) TroAu|j£pq 
10 axnM aT 'C ou v KOiAoTqrec; vavo5iacnda£tuv otto Tig £acoT£piK£g aAuai5£c; tuov 
5£v5pi(j£pu)v aAAd Kai otto i\q £^u)T£piK£g aA£icpaTiK£c; aAuaf5£<; ttou £iadyovTai crrqv 
£TTi<pdv£ia tooo toov 6£v5pi(j£pu)v oao Kai tcov UTT£p5iaKAa5ia|j£vcjov, 
Aoycjo Tqc; £UKa|jqjfag tcov aAuai5u>v (JTropouv va £ykA£iotouv otic; vavoKOiA6TqT£<; 
opyaviKof puttoi |j£ TTOiKiAfa [j£Y£0a)v Kai 5iaaTda£Cjav, |j£Ta£u toov ottoiuov Kai 
15 5iaaTda£oov (j£YaAuT£pcov tujv 1 1 A 

TO 6£ TTOAU|J£pq [JTTOpOUV Kai avaY£VVU)VTai OTTO TOUg pUTTOUg TTOU £XOUV TT£plKA£fa£l 

Kai jJTTOpouv va £TTavaxpqaiHOTTOiq8ouv. 



2. TpoTTOTroin|J£va 5£V5pl|J£piKd TTOAUjJ£pn Kai TpoTTOTroiq|j£va UTT£p5iaKAa5ia[j£va 
20 |jq-au|j|j£TpiKd TroAu|j£prj aujjcpcuva (j£ Tqv a^koaq 1 ottou to dTopo xHM'kou 

otoix£iou iKavo va axnM^fa£i rpz\q q TT£piaaoT£pouc; XHM ,K °u? 5£Q[jou<; £ivai d^urro q 
KaTdAAnAn x a Pa KTr IP iaT iKq opd5a. 

3. TpoTTOTroin|J£va 5£v5pi|j£piKd TToAup£prj Kai TpouoTroinM^va UTT£p5iaKAa5ia|j£va 
25 |jri-au|j(j£TpiKd TToAu|j£pri au[j<pu>va |j£ Tqv a^fooaq 1 ottou n avopyavq q opYaviKq 

ouv5£tikh aAuai5a avai apoojjaTiKq q aA£i<paTiKq q auvSuaapoc; rouq. 

4. TpoTTOTroiri|J£va 5£v5pi|j£piKd TroAuiJ£pn Kai TpoTTOTTOiq|j£va UTT£p5iaKAa5ia|j£va 
pn-ou[j|j£TpiKd TroAu|j£pn au[j(pu>va |j£ T H V a^icuaq 1 ottou q [jaKpd aA£icpaTiKq 

30 aAuafSa ttou TTpoaTi8£Tai Y'a va KaTaaTqa£i to TroAu|j£p£<; AcrrocpiAo £ivai KavoviKq 
aA£icpaTiKq aAuafSa |j£ TT£piaaoT£pa aTro oktco dTopa dvGpaKa. 
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5. TpoTTOTTOiniJSva 5£v5pi|j£piKd TToAujjepn KOrta Trjv a^iwaq 1 ttou sivai 
5id|jivo(3ouTdvo TroAu(TrpOTruA£vo pvo) 5£v6pi|j£pr| TpoTTOTroinneva u£ AiTrocpiAa 
TMnMQTa. 

6. TpOTroTTOinfjeva uTr£p5iaKAa6iau£va u.r)-auu.u.£TpiKd TroAuu£prj auu.cpwva |j£ tqv 
a^iwari 1 ttou £ivai TrapdyaJYa ttou TTpo£pxovTai otto titv TroAuauuTTUKvwari tou 
nAEKTpiKOu, tou 99oAikou rj tou T£Tpau5pocp9aAiKOu avu5prrr| U£ 
SiiaoTrpoTravoAaiJivri. 

7. M£9o5og yia Trjv TrapaaKEurj twv Tpo-rroTroir|U£vwv 5£v6piu.£piKwv ttoAuuepwv koi 

TWVTpOTTOTrOir|U£VWV UTT£p6iaKAa5ia|J£VCAJV |jri-C7U|J|J£TplKd)V TTOAU|J£pWV aCl|J(pU)Va |J£ 

Tig a^iwa&g 1 Ewg koi 6, n OTroia xapaKTrpigETai otto thv EiaaYWYn a£ auTd 
5i'aAKuAiwa£wg aAEicpaTiKwv aAuafSwv ttou to KaGiorouv AiTrocpiAa. 

8. M£9o5og Y'a Tryv TrapaaKEurl twv TpoTroTroir|U£vwv 5£v5piu£piKWv TroAupEpwv Kai 
TOJVTpoTTOTTOiriiJSvujv UTT£p5iaKAa5ia|JEvwv MH-ouMMeTpiKUJVTroAuiJEpwv auucpwva |j£ 
Tig a?;iwa£ig 1 Swg Kai 6, n OTroia xapaKTripfgETai otto Tqv ouvSEaq twv TrapaTrdvw 
TroAuu.£pwv u.£aw aAEicpaTiKwv rj dKa|JTTTWv apwpaTiKwv auv5£au.wv ttou to 
KaeiOTOuv AiTrocpiAa koi ir\ 5ri|JioupYia ttoAuuepikwv ttAeymotiajv twv apxiKwv 
5£v5pi|j£piKwv rj UTT£p5iaKAaQiap£vwv ttoAuepwv ue avTiSpaoTripia auv5£ang OTrwg 
£ivai Ta 5i£Tro^£f5ia, to SnaoKuaviKd TrapdYWYa f\ Ta 5iaKuAoaAoYovf5ia. 

9. Xprjaq TpOTTOTTOiriUSVWV OEVSpiUEplKWV TTOAUUEpWV KOI TpOTTOTTOiri|J£VWV 

UTT£p5iaKAaeiOfj£vwv ur)-auuu£TpiKwv TroAu|j£pwv KOTd Tig agiwaag 1 6wg 6 y\a tov 
£YKA£iauo orig vavoKoiA6Tr|T£g auTwv opyovikwv pumov [iss/aKqq TroiKiAiag popiaKwv 
U£Y£9wv koi oxnMdTwv ttou ppfoKovrai oto v£po koi thv eAottwoh Trig 
auYK£VTpwar|g outwv oto v£po ox £Trm-£5o uepikwv ppbs. 

10. npoo9rjKr| Trig KdvEwg tou Trpoiovrog auv9£ang twv o^iwoewv 1 £wg koi 6 oto 
Trpog Ka9apia|j6 v£po koi avdSEuan aurou, aiTO|jdKpuvari 5e Trig auv9£ar]g H OTroia 
£X£i £YKA£fo£i Toug opYaviKoug pUTroug us Sircar], rj ue cpuYOK£VTpr]or| rj u.£ 
auvSuaopo outwv. 
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1 1 . AniJioupYia uueviou (q>iAu) otto to TrpoTov ouvGsorrc tujv c^icucrecov 1 £wg kqi 6 kqi 
ETTfoTpwan u.£ auTO tou 5ox£iou |je to vepo -rrpog Kaeapiauo. 

12. Xprjoq tou TTpoiovToc auv0£anc twv a^iwoswv 1 scog Kai 6 ottou to ev Aoyu) 
■rrpoibv Eivai aTrapanriTO ora auarrjuaTa to ottoiq xPWOTTOiouvTai y\a tov 
Ka0apia|j6 tou v£pou. 
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ZxniJa 1: Tevikos tutto^ au|j|j£TpiKU)v 5sv5pi|jepiKU)v uoAu|j£pu)v 



2 




II 

IXHI-ia 2: Tsviko^ tuttoc; [mt\ ou|j|jeTpiKUJV UTrep5iaKAa5ia|j£V(jOV TToAujJEpwv 



Ixn|ja 3: ZxnM aT,K n ausiKOVian TroAu|j£piKou ttAeyM^o^ aTTOT£AoG|j£vou auo 

TpOTTOTTOiriMeva SsvSpiijepiKa nopia 




ZxnM°t 4: Xr\\A\K6q lOuoq tou 5ia|jivopouTavo ttoAu(ttpottuA£vo ihivo) 
SsvSpipepoug rr]q rtjapTf\q yzveaq (DAB-32) 
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IXHM a 5: Tpnija tou y £V,k °u tuttou tou TpoTTOTroir|M^ vou 
UTT£p5iaKAaQia|j£VOU TToAu)j£pou<; (HYB) ottou cpafvovfai tot uSpoyova ttou 
avuoTOixouv oi\q SiacpopsnKec; Kopucpe^ tou cpaajjaroc; mipnviKou (jaYvryriKou 
auvTOviajJou (NMR) . 
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Mikos Kujjcrrog (AIVJ) 



ZXHM a 6: OGopiajJo^ SiaAuparoc; cpaivavGpEviou (1 ppm) auvapTrjasi tou 
Xpovou [j£Ta Tr)v siaon/covo tou ae cpidArj KaAujj|j£vn ocrro ujjevio 
aTTOT£Aou|j£vo otto AiTrocpiAo 5sv5piiJ£p!K6 iroku\sepiq OKTa5£KuAoupia DAB- 
64. 
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MrjKog KujjaTog (nm) 



ZxniJa 7: 0Qop\o\A6q 5iaAG|jaTO(; cpAoupavOeviou (200 ppb) auvapTrjaei tou 
Xpovou jjeto Tnv eiaaywYn tou as cpidAn KaAuppevn otto upevio 
aiTOT£Aou(JSVO ccnro AiTTOcpiAo 5ev5pi|j£piK6 uoAupspsg OKTa5£KuAoupia DAB- 
64. 
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MqKog Kuhcitoc; (A.M.) 



IxnM a 8: <f>9opia|j6g SiaAufjaTog TTupevfou (100 ppb) auvapirjasi tou xpovou 
|j£Td ir\v eiaaycoYn tou oe cpidAn KaAu[j|j£vr) ano upsvio aTroTsAoupevo otto 
AmrocpiAo 5ev5pi|j£piK6 TroAu|j£p£c; OKTaSsKuAoupfa DAB-64. 
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MrjKog Kunarog (nm) 



IXHM a 9- ^eopiajjoc; SiaAufjaTcuv cpaivavGpeviou (1 ppm) Trpiv Kai \jeia rr\ 
SirjGricyri Siapsaou cpfATpwv £Pttotio|J£VU>v \az to ArrrocpiAo 5£v5pi|j£piK6 
TToAu|j£p£<; OKTa5£KuAoupia DAB-64 (DAB) kcu to AiuocpiAo 
UTT£p5iaKAa5iap£vo uapdywYO OKTa5£KuAoup£0dvr| hybrane (HYB). 
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MrjKog Kuncnos (nm) 



IXHMa 10: Oeopiapo^ 5iaAu(jdTUJV cpAoupavGevfou (200 ppb) TTpiv kcu jjetq th 
5ir|9r|ari 5ia|j£aou cpiATptov £Mttotiq|J£V(jov to AiuocpiAo 5£v5pi|j£piK6 
TToAu[j£p£<; OKia5£KuAoupia DAB-64 (DAB) kqi to ArrrocpiAo 
UTT£p5iaKAa5ia[j£vo TrapdywYO OKTa6£KuAoup£9dvn hybrane (HYB). 
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Mhkoc; K0|jQTog (nm) 



IXOPa 11: QOopiapog SiaAuparcov mjpeviou (100 ppb) Trpiv Kai (jstoc th 
5inGnar| Sicipsaou cpfATpoov EpTroTiapEvcjOv pe to ArrrocpiAo 5ev5pipspiKO 
TToAupspeg OKTa5£KuAoupfa DAB-64 (DAB) Kai to AmocpiAo 
UTT£p5iaKAa5ia|j£vo TrapdywYO OKTa5£KuAoup£0dvr| hybrane (HYB). 



